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CcaiBBWiicatioa. System. Methods of Kfiuiaaing a Comiunicatioa 
System and. mobile usexr equipment 

5 

Description. ; 
Field of tiie Invention: 

10 The present invention relates to a connnunication system with 
^ at least two different access systems, wherein a first access 
system is capable of handling a first nmnber of communications 
between a mobile user equipment and the first access system, 
and wherein a second access system is capable of handling a 
15 second number of conmiunications between the mobile user 
equipment and the second access system. 

The invention further relates to methods for managing a 
coimr.unication system with at least two different access 
20 systems, wberein a first access system is capable of handling 
a first number of communications between a mobile user 
. equipment and the first access, system, and wherein a second 

^ access system is capable of handling a second number of 

communications between the mobile user equipment and the 
25 seccnd access system. 

The invention further relates to a mobile user equipment 
capaODle of communicating in a communication system with at 
least two different access systems, wherein a first access 
3 0 system is capable of handling a first number of co^unications 
between a mobile user equipment and the first access system, 
and wherein a second: access • syst eta is capable of handling a 
second number of comtaimications between the mobile user 
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equi]?ment. and the second access system. 

Comir.uaication systems sucl. as celluXax and/or satellite based 
telephoiae systems have developed significantly in operations 
world-wide. 



10 



20 



^ important example of a communication system with a frrst 
access system and a second access system is an implementation 
of so-called .islands" of a new access system within an 
already existinc, access system. However, the invention is not 
limited to implementations of a new access system within an 
already existing access system, but applies to any 
comirunication system .with at least two different access 
15 systems. The invention also refers to a communication system 
that is equipped differently within different service areas, 
for example giving u^ers within cities a higher servxce 
quality than in rural regions. 

Futvore communication systems will allow mobile user equipments 
to perform a greeiter number of communications simultaneously, 
ExaKiples of the coimnunication include telephone calls, faxes, 
dowxaoading of data or uploading of data (file transfer) . 
However, the invention is not limited to these examples. 
According to the invention, communication is not limitea to 
any special form of tr^sfer, neither to information transfer 
with establishing a connection nor to connectionless 
information transfer. According to the invention, 
communication includes connections as well as connectionless 
transfer of information such- as Short Messaging Service (SMS). 
Future wireless scenarios for wideband wireless multimedia 
ser-zices can comprise: interactive news delivery (voxce, 
. vid..o. E-mail, graphics), interactive e-mail (text, graphics, 
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video clips), interactive audio (CD^guality voice, video, 
grap::iics) , video conferencing, web browsing, dynamic Internet- 
based games, downloading large files from intranets or 
position /location-dependent ^pusli" info. 

S . 

An object of tbe invention is to create a cornmianication system 
with a first access system and a second access system, wherein 
at least one of the access systems allows the mobile user 
ecpiipment to perform more than one communication, wherein a 
^0 intersystcm handover of communication between the first access 
system and the second access system is possible. 

A shortcoming of the known system is that an intersystem 
handover between the first access system and the second access 
15 system is not possible. 

This problem is solved advantageously by the system of claim 
1, the method of claim 15, the mobile user equipment of claim 
33 and the method of claim 39- 

20 

A further obiect of the invention is a method for managing a 
I communication system :with at least two different access 

systems, wherein a first access system is capable or handling 
a first number of coirjnunications between a mobile user 
25 ecjuipment and the first access system and wherein a second 
access system is capable of handling a second n\imber of 
comitiunications between the mobile user equipment and the 
second access system. The method is carried out in a way that 
it is evaluated iC a intersystem handover from the first 
30 access system to the second access system should be effected 
and if the intersystem handover is necessary maximally the 
seccnd nximber of communications are handed over. 
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A further object of the invention is a method for managing a 
conmtanicatipn system with at least two different access 
systems, wherein a first access system is capable of handling 
a first timber of commimications between a mobile user 
5 equipment and the first access system and wherein a second 
access system is capable of handling a. second number of 
cQiranonicatiorLS between the mobile user eauipment and the 
second access system. The method is carried out in a way that 
at least one of the oonLmunications is put on hold before the 
10 . intersystem handover .and kept on hold. after the intersystem 
handover. . . • . 

A further object o£ the invention is to provide a mobile, user 
equipment, capable of communicating in a communication system 
15 with at least two different access systems. According to the 
invention, the mobile user e<3uipment contains an indicator to 
indicate an intersystem handover to a mobile user. 

Furtiier advantageous • enibodiments and implementations are 
20 achieved according to the claims 2 to 14 and 16 to 37. 

-be invention makes use of the idea to distinguish between 
different communications and/or different types of 

communication. Thus the invention allows the communication 
25 system andy or the mobile user equipment to handover different 

coir^^unications and/or different types of cormnunication in a 

di£i:erent manner. 

According to the invention, the problem is solved by a 
30 cotnrnunication systeiti with at least two different access 

systems, wherein a first access system is capable of handling 
a fur St number of communications between a mobile user 
equipment and the first access system and wherein a second 
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access system is capable of handling a second number of 
ccntraunications! between tine mobile user equipment ^nd the 
second access system. This is characterised in that the mobile 
user equipment and/ or the communication system contains at 
5 least one means for making at least one decision which. is 
capable of deciding which commionications are handed over in 
the case that the mobile user equipment moves between the 
first access system and the second access system and in that 
the mobile user equipment and /or the communication system 
0.0 contain at least one :means for executing the at least one 
decasxon. 

The comm\inication system allows mobile user equipments to 
com^l^micate / A communication system consists at least of at 
IS least one access system. An access systeici consists of at least 
one access network and at least one core network. An access 
netvrork consists at least of entities that manage the 
resources of the access network and provide the user with at 
leasit one mechanism to access the core network. 

20 A core network consists at least of entities that provide 

support for the network features and telecommunication 
I services- The support provided may include for example 
functionality such as the management of user location 
information, the control of network features and services, the 

25 transfer mechanisms !:or signalling and for user generated 
information. 

An intersystem handover is a handover between a first and a 
second access system, or a. handover within a first access 
30 system., in both cases between means with different 
capabilities. 

As the invention is not limited to communication systems v;ith 
EED!?8i48JOM 29.01,99 
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UMTS and/or GSM as access systems, neither the access network 
nor the core network are limited to elements of UMTS 
implementations or GSM iit^lementations . Each of the access 
systems may comprise at least one access network and at least 
one core network. As the Invention relates to access systems 
with different capabilities of handling simultaneous 
cominunications, no special structure of the networks is 
required. Therefore the access network may be any 
installation, which is capable of giving mobile user 
equipments a capability of transferring information. The core 
network could be any : installation, which is capable of 
transferring information to and/or from other communication 
systems, for example, a fixed network such as an Integrated 
service Digital Network (ISDN) , a Public Switched Telephone 
15 Netv'ork (PSTM) or a further mobile network. 

AS the invention relates to a large variety of communication 
systems, the nature and occasion of the means for making at 
leasit one decision which communication or communications are 
handed over in the case that the mobile user equipment would 
cnove between the first access system and the second access 
system, may vaxy too. 

The means for making . at least one decision may decide on the 
numijer and/or the identity of a communication or 
communications to be handed over, this includes also the case 
that no communication is handed over, for exaitqple when a 
mobi.le user decides not to continue a route in order to avoid 
a iixtexsysteiu handover. 

The mobile user equipment is capable of handing over at least 
one communication from the first access system to the second 
access system. Each of the access systems is capable of 
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handling a certain nxa^iber of coraraunicatioiis for each of the 
mobile user equipments. A limitation of the numiier of 
comiaunications originates for example in technical constraints 
as found in the conventional GSM system, which is capable of 
5 handling only one communication for the mobile user equipment. 
Hov;ever, even systems which would principally allow a higher 
nuiTib.ar oL simultaneous conimunications for each of the mobile 
user equipments could be limited permanently or toKOorarily to 
a certain number of c=>nnnunication.s for each of the. mobile user 
^0 equiipments . 

Wheraas an intersystem handover between an access system, that 
allows a lower number of simultaneous communications to an 
access system, which allows a higher niimber of simultaneous 
15 communications does not evoke problems, the intersystem 
handover in opposite directions is difficult. 

The invention allows a management of different communicaticsns 
of a mobile user e<iuipment which passes from a first access 
20 systam with at least two/ preferably more simultaneous 

communications to another access system allowing a lower 
^ numbar of simultaneous communications for each of the mobile 
user equipments - 

25 The first access system comprises for exairiple a Universal 

Mobile Telecomioxinication System (UMTS) and the second access 
system is a Global System for Mobile Telecommunication (GSM), 
or an Universal Mobile Telecommunication System (UMTS) which 
allows a lower number of simultaneous communications than the 

30 first access system. 

The mobile user equipment is, for example, a mobile computer 
capable. of communicating, a mobile telephone or a mobile 

EED98148JOM 29.01.99 
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multimedia system. 

in an advantageous implementation of the communication system, 
the methods, and the mobile user ecjuipment , the communication 
5 system contaihs at least one means for determining a 
capability or at least one of the access systems - 

in a preferred embodiment of the coinmuniGation system, the 
methods, and the mobile user equipment, the means for 
10 determining the capability is located in a core network. 

in an advantageous in5)lementation of the communication system, 
the methods, and the mobile user equipment, at least one 
access network of the communication system contains the means 
15 for executing the at least one decision. 

in a preferred embodiment of the commxinication system, the 
methods, and the mobile user equipment, a core network 
contains the means for executing the at least one decision. 



20 



25 



30 



in 5. further advantageous implementation of the commvinication 
sys.t.em, the methods, and the mobile user equipment, the mobile 
usei- equipment contains the means for executing the at least 
one decision. 

in 5. preferred embodiment of the communication system, the 
methods, and the mobile user equipment, at least one access 
netvrork of the communication system contains the means for 
making at least one decision. 

in ci further advantageous implementation of the communication 
syst;em, the methods, and the mobile user equipment, a core 
netv/ork contains the. means for making at least one decision. 

EEDS>8148JOM 29.01-99 
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in a preferred ernbodiment of tlae coromionication system, tlie 
methods, and the mobile user e«3uipr(ient . the mobile user 
e<3ui]?Kient contains th« means for making at least one decision. 

In a preferred embodiment of the communication system, the 
methods , and the mobile user equipment, the communication 
syst-saft contains a means for making at least one decision 
whetiaer an intersystem handover is necessary. 

m a:i advar^tageous iitKslementation of the communication system, 
the methods, and the mobile user equipment, the means for 
maki:ag at least one decision whether an intersystem handover 
is nacessary is a device (OPH) , 

In a further advantageous implementation of the communication 
system, the methods, and the mobile user equipment, the device 
(DPH) is located in an access network (AN). 

in aa advantageous implementation of the communication system, 
the :nethcds, and the mobile user equipment, the device is 
^ located in a radio network controller. 

In a further advantagieous iirflplementation of the communication 
25 system, the methods, and the mobile user equipment, the device 
is located in a core network (CN> - 

In an advantegous iirplementation of the communication system, 
the methods, and the mobile user equipment, a Base Station 
Controller (BSC) and one or more Base Transceiver Stations 
(BTS) constitute an aiccess network of the communication 
systeia- Within an implementation of a Global System for Mobile 
Communication (GSM) every mobile user equipment is linked to 
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one Base Transceiver Station (BTS) • In otner access systems 
like implementations of a Universal Mobile Telecoiniuunication 
System {UMTS) eacH of the mobile user eciuipmenta may be in a 
contact witli more than one Base Transceiver Station (BTS) . 

5 

in a preferred embodiment of tbe commvmication system, the 
methods, and tlie mobile user equipment, it is evaluated if an 
intersystem liandover from tbe first access system to the 
seccnd access system :sho-uld be effected, wherein in the case 
10 that the intersystem :handover is necessary at least one 
communication can be .handed over. 

In sn advantageous iniplementation of the communication system, 
the methods, and the mobile user equipment, an access network 
15 sends aji intersystem handover query to the mobile user 
equipment • 

In ci preferred embodijnent of the comtnxmication system, the 
methods, and the mobile user equipment, the access network 
20 signals a core network before the access networlc sends the 
intcirsystem handover . query to the mobile user ecjuipment . 

In further advantageous impleitientation of the communication 
system, the methods, and the mobile user ecjuipment, the. core 
25 network adds information about a communication or 
comrnvinications that can be supported, 

Thiis information is based on a capability of at least one of 
the access systems, especially the capability of the access 
3 0 system to which the communication or communications are handed 
ove:r . 

In iin advantageous iinplementation of the communication system, 
EED:98148J0M 29,01.99 



BNSDOCID: <E1 9910194S02> 



11 



tlie caetliods, and the ^mobile user eczuipment, a molDile user 
decides about; the comuunication or the coinmunications which 
should be handed over to the second access system . 

5 This decision can be ^taXen at any suitable tiicie, for e^cample, 
in a setup message of the communication or after a signal that 
^ciu intersystera handovrer is necessary. 

In a preferred embodirrLent of the communication system, the 
10 mechods, and the mobile user equipment, the mobile user 
^ equipment informs the access network about the communication 

or the communications which should be handed over to the 

second access systejm. 

15 In an advantageous ia^lementation of the communication system, 
the methods, and the mobile user equipment, the mobile user 
equipment informs the access network about the coiranumication 
or the communicationsi which should be handed over to the 
second access system at a coiwnunication setup, 

20 

In c. preferred embodiment of the coinmunication system, the 
metttods, and the mobile user equipment, the mobile user 
^ equi.pment receives an intersystem handover query for 

int€!rsystem handover . towards the second access system and 
25 afterwards the mobile user equipment disconnects all 

connections/ that carmot be kept in the second access system. 

In ci further advantageous implementation of the communication 
system, the methods, and the mobile user equipment, the core 
30 iietvTork decides which communication or communications should 
be lianded over to the second access system. 

The decision which communication or coicanuni cations should be 
BlEDE)8148JOM 29.01,99 
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handed over to ttie second access systam includes the case that 
no coEtmunication is handed over. An intersystera handover can 
be rejected by the access system, the mobile user eqcuipment or 
the mobile user. The mobile user, for example, may decide to 
5 remain within a service area which is covered by the first 
access system, 

in an advantageo\is iirvplementation of the conrnxinication system, 
the methods, and the mobile user equipment, the mobile user 

10 equipment contains an information interface, for example an 
indicator either visual. audio and/or tactile example given a 
blinking light, to inform the mobile user- about a potential 
intersystem handover. Therefore the mobile user can avoid an 
intersystem handover by stopping a movement out of the service 

15 area which is covered by the first access system. 

In a preferred embodiment of the communication system, the 
methods, and the mobile user equipment, 

the core network disconnects all calls which cannot be kept in 
20 the second access sysjtem. 

In an advantageous implementation of the communication system, 
the methods, and the mobile user eq[uipraent, at least one 
decision about a communication or communications which are 
25 handed over in the case that the mobile user e<iuipment (MUE) 
would move between the first access system and the second 
access system depends on at least one presetting. 

In a preferred eirjbodiitienc of the communication system, the 
3 0 methods, and the mobile user equipment, the presettings are 
located within a mobile user equipment. 

In an advantageous implementation of the communication system, 
EED98148JOM 29-01.93 
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the ineth-ods, and tlie mobile user equipment^ tlie presettings 
are transferred to tke core network within an initial user 
equipment (lUE) message and/or in a setup message* 

5 An initial u«er ecjuipment (lUB) toessage is a message sent* 

l>efore and independent of a setup message, containing at least 
information about presettings for an intersystem handover. 

In a further advantageous implementation of the communication 
10 system, the methods, and the mobile user equipment, a message 
^ which depends on the presettings is sent to the core network 

after the core network has sent a request to the mobile user 

equipment . 

15 In a preferred embodiment of the communication system, the 
methods, and the mobile user equipment, the message depends 
only on the presettings, 

in an advantageous insjlementation of the communication system. 
20 the methods, and the mobile user equipment, the message 
depends also on an active decision of a mobile user. 

^ Tn a further advantageous implementation of the comm.unication 

system, the methods, and the mobile user equipment, the 
25 presettings are stored within an access network and/or an core 
network - 

in a. preferred embodiment of the communication system, the 
methods, and the mobile user equipment, the preset cings can be 
30 different for different mobile users. 

In an advantageous irwplementat ion of the communication system, 
the methods, and the ^mobile user equipment, the presettings 

EED3 8148CrOM 29.01.99 
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are 



identical for all users. 



in a preferred embodiment: of the communication system, the 
methods, and the rciobile user equipment, the presettings can be 
5 different for different categories of cortmunications . Examples 
for different categories of coxnmunications are speech or data 
calls. 

In an advaiitageous itr«>lementation of the communication system, 
10 the methods, and the mobile user ecjuipment, the presettings 
can be different for different priorities. 

An ecjcantple for a priority call is emergency calls. 

15 in c. preferred embodJjtient of the communication system, the 
methods, and the mobile user ecjuipment, the presettings are 
defined and/ or modified by an operator. 

in cin advantageous implementation of the communication systeir., 
20 the methods, and the mobile user equipment, the presettings 
are defined and/or modified by a mobile user. 

In a further advantageous implementation of the communication 
system, the methods, - and the mobile user equipment, at least 
25 one of the communications is put on hold before the 

ir.t«jrsystem handover and kept on hold after the intersystem 
handover. 

The invention also solves the problem to hand over multi-party 
3 0 calls. If one or mor.s communication is put on hold, it is 
posisible to reactivate the communication at a later time. 
However, the method of putting at least one communication on 
hold before the intersystem handover, to keep it on hold after 

29.01.99 
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the intersystem handc:^^er and to reactivate the commimication 

at a later mcmeat also applies to other coirirauni cat ions as data 

comir.uni cat ions. For example, if a mobile user equipment with 

an activated speech call and an activated down load of a file 

5 moves towards an access system which allows only one 

simultanoous communication, the data communication is put on 

hold and reactivated later, especially after the mobile user 

equipment has finished the speech call or has once again moved 

towards a third access system which allows more than one 

^0 simultaneous comomunication* 
I 

In a. preferred embodiment of the communication system, the 
metl:.ods, and the mobile user equipment, the mobile user 
equipment (MIEE) puts the communication on hold- 

15 

In a. further advantageous implementation of the communication 
system, the methods, and the mobile user equipment, the core 
network (CN) puts the communication on holdv 

20 In e. preferred embodiment of the coinmimication system, the 
mettiods, and the mobile user equipment, a mobile user is 
^ infc»rmed before the intersystem handover- This allows a 

deci-sion of the mobile user about a communication or 
communications he would like to maintain. 



25 



30 



In the. following the ; invention will be further described by 
means of examples and by means of the figures. 

Fig. 1 shows sequences for a first implementation of an 
intersystem handover procedure according to the 
invention. 

Fig, 2 shows sequences for a second implementation of an 
EED£r8148JOM 29*01.99 



SDOCID: <E1 99101 94B02> 



16 



intersystera handover procedure according to the 
invention. 

Fig- 3 siiows sequences for a third implementation of an 
5 inter system handover procedure according to the 

invention- 

Fig- 4 shows sequences for a fourth implementation of an 
intersystenv; handover procedure according to the 
10 invention - 

Fig. 5 shows sequences for a fifth implementation of an 
intersystem; handover procedure according to the 
invention. 

Fig. 6 shows sequences for a sixth implementation of an 
intersystem handover procedure according to the 
invention. 

20 Fig. 7 shows sequences for a seventh implementation of an 
intersystem: handover procedure according to the 
invention. 

Fig. 8 shows sequences for an eighth implementation of an 
25 intersystem. handover procedure according to the 

invention* 

Fig. 9 shows sequences for a ninth implementation of an 
intersystem: handover procedure according to the 
30 invention* 
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Fig. 10 shows sequences for a tentln implementation of an 
IntersysteTTi handover proaedure according to tlie 
invention. 

5 

Pig. 11 Shows sequences for an eleventh implementation of an 
inter system handover procedure according to the 
invention. 

10 Acccrding to figures 1, 2, 3, 4, 5, 6, 7, 8, 9, 10 and 11 the 
^ present invention is Idescribed in conjunction with an 

intersystem handover from a Universal Mobile Telecommionication 
System (UMTS) as a first access system and a Global System for 
a Mobile Communication System (GSM} . However, the examples are 
15 not limited to an intersystem handover from a Universal Mobile 
Telecommunication System (UMTS) to a Global System for Mobile 
Communication (GSM) but include all types of handover between 
an a.ccess system with a high number of simultaneous 
communications to an access system with a lower number of 
20 simultaneous communications. The different nuinber of 

simultaneous communications could have technical or non- 
tectJiical reasons, for example different operators of the 
^ access systems. For simplicity the second core network 

belc*nging to the second access system is omitted from the 
25 fig>:.res. 

Means for making at least one decision which are capable of 
deca.ding which communication or communications are handed over 
in t.he case t>iat a mobile user eq^iipment HUE would move 
3 0 between the first accGtss system and the second access system 
are afterwards described by an logical element LE. Means for 
executing the at least one decision are afterwards described 
by €!xaiRples of execurion elements EE. The elements may be 
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realised physically cr virtually. 



Tiie sequences according to the figures 1, 2, 3, 4, 5, 6, 7, 8, 
9, 10 or 11 are only a part of siginal transfer processt 



To achieve an efficient intersystem handover from UMTS to GSM 
different solutions to decide whether the intersystem handover 
is necessary may be implemented. Each of theirt could be 
combined with each of the sequences according to the figures 
10 1, 2, 3, 4, 3, 6. Ir 8. 9, 10 ox 11. 

It is preferred, that at least one message includes a 
measurement control MCT. A measurement control MCT is carried 
out most advantageously in one of the following manners i An 
15 access network AN commands a mobile user equipment mjE to 

perform measurements. The type of measurements may be adapted 
to physical paraiaeters of the access systems. Examples of the 
measurements are: 

2 0 Radio link measurements. In this case measurements are 
performed on down link radio links in an active set. 

Intr a- frequency measiarements . In this case measurements on 
down link physical channels that do not belong to the active 
25 set but have the same^ frequency as the active set are 
performed. 

Inter- frequency measurements. In this case measurements on 
down link physical channels with frequencies that differ from 
3D the frequency of the active set are performed. 

Inter-system measurements. In this case measurements on down 
link physical channels belonging to another r^dio access 
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systeia ttian the access netwox-Ic AN are. per formed. 

Traffic volume measurements. In this case measureinents on up 
link traffic volume are performed. 

5 

Afterwards the mobile user equipment MUE gives a measurement 
report to the access network an. 

Fig. 1 shows a first advantageous implementation of the 
^0 invention. 

The communication is set up between a mobile user eq^iipment 
MUE and a first access system of a communication system, . 

IS Actual propositions for standards include at least one setup 
message for each communication* If a first number n of 
comaiuinications is established, n setup messages SQ are 
trax-smatted. However, to facilitate the understanding of the 
figa:re, the setup messages SO are represented by one arrow, 

20 Effectively, the setup message SU is repeated n times. 

^ Permanently or after certain time intervals the number of 
^ active radio linlcs between a mobile user equipment and an 

access network is checked. If this number is low, esjpecially • 
2.5 if only oxxe link is found, measurements are performed. 

Preferably, it is evaluated how many base stations of the 
first access system the mobile user equipment has contact. If 
the number is low, especially if the mobile user equipment is 
30 conr.ected to only one base station of the first access system, 
an s.ccess network AN of the first access system, especially a 
Universal Mobile Telecommunication System UMTS, decides, 
whether an inter system handover should be effected. By this a 

. BEDS 8148 JOM 2 9,01-99 



;D0CID:<E1 9910194802> 



decision that a handcver is needed is carried out earlier - 

The type of measuremezits is adapted to physical parameters oC 
the access systems. Exan©les of the measurements are : radio 
5 link measurements, intra- frequency measurenients , inter- 
frcQXiency measurements, or traffic volume measurements. 

A measurement report MRT is sent from the mobile user 
equipment MUE to the, access network AN. 



10 



15 



20 



25 



The access network AJI contains a device DPH, capable of 
deciding, whether a» • intersysteiu handover is necessary and a 
logical element LE for deciding which communication or 
coiraiunications are to be handed over. 

If the device DPH decides, that an intersystem handover is 
necessary, the procedure continues as described below. 

The access network AM infortas a core network CN that a 
intersystem handover, is re<juired by at least one handover 
request signal HRQ. 

The core network CN contains an execution element EE for 
executing the intersystem handover. 



The core network CCJ sends a message HRE to a base station 
con-droller BSC of the second access system, especially a 
Global system for Mobile Communication GSM, that it requests a 
handover. The signal is one step according to the sequence- 
30 diagram represented in fig. 1- 

Aftsrwards the base station controller BSC sends a message for 
handover req-aest acceptance HREA to the core network CN, for 
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5 



example to indicate that the resources for the requesred 
communication or coirarunications are available- 

Within the first access system, especially a Universal Mobile 
Telecommunication System UMTS, a handover cotnmand HCM is sent 
to the access network AN of the first access system. 



The access network AT transmits afterwards the handover 
comiBand HCM to the mchile user equipment- MUE- The mobile user 
^0 equipment MUE sends a handover access HAC to the base station 
controller BSC. 

The base station controller BSC sends afterwards a handover 
detect signal HDT to the core network CN. 



15 



20 



After completing the handover the mobile user equipnient MUE 
sends a handover complete HCP signal to the base station 
controller BSC. 

The base station controller BSC sends the handover complete 
signal hcp to the core network CN. 



if a first number n of communications has been established and 
a second, lower number m of cormunications is handed over, n-m 
25 coinnxunications have to be released. 

For each communication which is not handed over a disconnect 
order DC, a release c:omitia|id RCM and a release complete signal 
RCP are sent. The disconnect order :0C is sent from the core 
30 netv/ork CN to the itiohile user eqcuipment MUK- The mobile user 

^^oulpment sends af tejrwards the release command RCM to the core 
network CM. The release complete signal RCP is sent from the 
cor<» network CN to the mobile user equipment MUE. 

« ^ 29.01-99 
EBD98148aOM 



-.DOCID: <E1 9910194802> 



22 



Effectively, tHe release command RCM and the release con^jlete 
sigr.al RC? are repeated a-m times to release n m 
comrtiuni cat ions. However, to facilitate the understanding of 
5 the figure, the release command RCM and the release complete 
sigr-ial RCP messages are represented by two arrows . 

To Clear the signalling connections to the first access 
netwrork, the core network CN sends a clear command CCM to Che 
10 access network AN. The access network AN signals afterwards a 
clear complete CCP signal to the core network. 



Fig, 2 shows a second advantageous implementation of the 
15 invention. 

The communication is. set np between a mobile user e^ipment 
HUE and a first access system of a communication system. 

20 If el first number n of communications is established, n setup 
messages SU are transmitted. However, to facilitate the 
und€irstanding of the figure, the setup messages SU are 
repi:esented by one arrow. Effectively, the setup message SU is 
repeated a times. 

It :.s evaluated with: how many base stations of the first 
acc€3ss systMi the mobile user eguipKient has contact. If the 
numlier is low, especially if the mobile user equipment is 
connected to only one base station of the first access system 
30 an access network AN. of the first access system, especially a 
universal Mobile Telecommunication System UMTS, commands the 
mobr-le user eguipment MUE to perform measurements - 
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The type of measurements is adapted to physical parameters of 
the access systems- Examples of the measurements are: radio 
link measurements, intra-f rfi<5uedCLcy measurements, Inter- 
frec[uency measurements , or traffic volume measurements. 

5 

A mejasur^ent report MRT is sent from the mobile user 
e<3U3.pment MUE to the access networlc AN. 

The access network ATI contains a device DPH, capable of 
10 deciding, whether a intersystem handover is necessary. 

If the device DPH decides, that a intersystem handover is 
necessary, the procedure continues as described below. 

15 The access network AN informs a core network CN that a 

intersystem handover is reqaaired by at least one handover 
reqtiest signal HRQ. 

The core network CN contains a logical element LE for deciding 
20 whic:h communication or communications are handed over and an 
execution element EE for executing the intersystem handover. 

The core network CN sends a message HRE to a base station 
controller BSC of the second access system, especially a 
25 Global System for Mobile Commimication GSM, that it requests a 
handover . 

Afterwards the base station controller BSC sends a message for 
handover request acceptance HREA to the core network CN, for 
30 exaic^le to indicate that the resources for the req^iested 
comiaunicatiori or communications are available. 

Within the first access system, especially a Universal Mobile 
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Tel^iCOiranunication System ."UMTS, a handover comraand KCM is sent 
to the access network AN of the first access system. 

The access network AW transmits afterwards the handover 
5 command HCM to the mobile user equipment MtJE. The mobile user 
c<5uipnient MUE sends a handover access HAC to the base station 
controller BSC. 

The base station controller ESC sends afterwards a handover 
10 detect, signal HDT to the core network CN . 

Afizer complecting the inter system handover ttie mobile user 
equipment MUE sends a handover complete HCP signal to the base 
station controller BSC. 
15 ■ 

The base station controller BSC sends the handover complete 
sigrral KCP to the core network CN- 

The communication is released before a communication between a 
20 mobile user equipment mm and a first access system of a 
comniunication system is disconnected. 

If a first number n of commxinications has been established and 
a second, lower number m of communications is handed over, n-m 
25 communications have to be released. 

For each communication which is not handed over a disconnect 
order TX:, a release command RCJW and a release complete signal 
RCP are sent. The disconnect order DC is sent from the core 
30 network CN to the mobile user equipment MUE. The mobile user 

equipment sends afterwards the release command RCM to the core 
network CN, The release complete signal RCP is sent from the 
core network CN to the mobile user equipment MUE, 
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Effectively, tne release command RCM and the release complete 
sigr.al RCP are repeated n-m times to release n-m 
comnitmicationiS . However, to facilitate the understanding of 
5 the figure^ the rele£.se command RCM and the release complete 
sigr.al RCP messages £,re represented by two arrows. 

To clear the signalling connections to the first access 
network, the core network CN sends a clear command CCKt to the 
^LO access network AN. The access network AN signals afterwards a 
^ clear- complete CCP signal to the core network . 

Fig, 3 shows a third advantageous implementation of the 
invention. 

15 

This iic^lementation i^kes use of the concept, that a mol^ile 
user equipment MQE sends to a core network CNT of a 
comnLunication system Initial User Equipment message lUE with 
information aJDout calls to keep. The information could be - 
20 depending on a service value of the communication system - a 
preference or a definitive order to hand over certain calls. 

In this preferred in^lementation, the information lUE about 
calls to keep is sent before the communications are 
25 established. However^ sending the information about calls to 
keep later, is also possible in the setup message. 

Aft€ir the information lUE about calls to keep has been seiit 
from the mobile user equipment MUE to the core network CN of 
30 the communication system, nhe core network CK could send an 
ackr.owledge signal AGK to the mobile user equipment MUE. 
How€»ver, this is . in no way necessary. 
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The commvmication is set up between a mobile user equipment 
MUE and a first access system of a communication system. 

If ci first number n of cornmunications is established, n setup 
5 messsages SU are l^ransmitted. However, to facilitate the 
und«rstanding of the- figure, the setup messages SU are 
represented by one arrow. Effectively, the setup message SU is 
repesated n times. 

10 It :-s evaluated with how many base stations of the first 

access system the mobile user eijuipment has contact- If the 
nvuDlaer is low, especially if the mobile user CQuipment is 
connected to only one base station of the first access system 
an access network. AN commands the mobile user equipment MUE to 

15 perform measurements . 

The type of measurements is adapted to physical parameters of 
the access systems . Examples of the measurements are: radio 
linli measxirements . intra-frequency measurements. Inter- 
2 0 freciuency measurements, or traffic volume measurements. 

A measurement report :MRT is sent from the mobile \iser 
equ:.pment MUE to the- access network AN- 

25 The access network AK contains a device DPH, capable of 
deciding, whether a intersystem handover is necessary. 

If the device DPH decides, that a intersystem handover is 
necessary, the procedure continues as described below. 



30 



The access network Al^ informs a core, network CN that a 
intersystem handover is required by at least one handover 
request signal HRQ. 
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The core network. CN contains a Logical element and an 
execution element EE for executing the intersystem handover. 

The core network CN informs a l>ase station controller BSC of 
the second access system, especially a Global System for 
Mobile communication GSM, that it re<3uires an intersystem 
handover. 

Afterwards the base station controller BSC sends a message for 
' handover recjuest acceptance HREA to the core network CN, for 
exanple to indicate that the resources for the requested 
coituiiunications are available. 

15 Within the first access system, especially a Universal Mobile 
Tel«coroxaunication System UMTS, a handover command HCM is sent 
to the access network AN of the first access system. 

The access network transmits afterwards the handover 
20 comriand HCM to the mobile u.5er equipment MUE. The mobile user 
e<3u:.pment MCJE sends a hajadover access HAC to the base station 
^ controller BSC. 

The base station controller BSC sends afterwards a handover 
25 detact signal HDT to. the core network CN. 

After completing the intersystem handover the mobile user 
e«iu:Lpment MOE sends a handover complete HCP signal to the base 
station controller BSC. 



30 



The base station con-roller BSC sends the handover complete 
sigiial HCP to the core network Cl3. 
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The communication is released before a communication betweein 
tbe mobile user equipment MUE and the first access system of a 
coxmnunication system. is disconnected, 

5 If e. first number n of communications has been established and 
a second, lower number m of communications is handed over, n-m 
communications have to b© released. 

For each communication which is not handed over a disconnect 
10 order DC, a release comroand RCM and a release complete signal 
RCP are sent. The disconnect order DC is sent from the core 
network CN to the mobile user eq^aipment MUE, The mobile user 
equipment sends afterwards the release command RCM to the core 
network CN, The release complete signal RCP is sent from the 
15 core network CN to the mobile user equipment MCJE. 

Effectively, the release command RCM and the release complete 
signal RCP are repeated n-m times to release n-m 
communications. However, to facilitate the understanding of 
20 the figure, the release command RCM and the release complete 
signal RCP messages are represented by two arrows. 

To clear the signalling connections to the first access 
petwork, the core network CN sends a clear command CCM to the 
25 access network an* The access netv7ork AN signals afterwards a 
clear complete CCP si:gnal to. the core network. 



3 0 Fig. 4 shows a fourth advantageous implementation of the 
inve:ntion. 

The communication is set up between a mobile user ecjuipment 
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MUE and a first acce£;s system of a conauunication system. 

If c. first number n of communications is established, n setup 
messages SU are transmitted* However, to facilitate the 
5 understanding of the .figure, the setup messages SU are 

represented by one arrow. Effectively, the setup message SU is 
repeated n times. 

It is evaluated with how many base stations of the first 
,10 access system the mobile user equipment has contact. If the 
^ numt^er is low. especially if the mobile user equipment is 

conr.ected to only one base station of the first access system 
an access network AN of the first access system, especially a 
Universal Mobile Telecommxinication System UMTS, commands the 
15 mobile user equipment MUE to perform measurements. 

The type of measurements is adapted to physical parameters of 
the access systems. Examples of the measurements are: radio 
link- measurements, ir-tra-f requency measurements, Inter- 
20 frecTiency measurements, or traffic volume measurements. 



# 



A measux*emenL report MRT is sent from the mobile user 
equipment MOE to the access network AN* 

25 rfhe access network AN contains a device DPH, capable of 
deciding, whether a intersystem handover is necessary. 

The mobile user equipment MUE contains a logrical element LE, 
which is.v/hich is capable of deciding which communications are 
30 handed over. 

If the device DPH decides, that an intersystem handover is . . 
necessary, the procedure continues as described below. 

EED98148a'OM ' 0^-^^ 



^iSDOCID:<E1 9910194802> • 



CV . vmK:.RPA. .m:HNCH6N OB _ i^l- l-BQ : +4.9.. 24p7__575400-. +49 89 23BO^^^^^ 



xo 



15 



30 



A hcindover query HQ signalled from tlie access network AN to 
the mobile user equipiaent KUE to ask the mobile user e<iuipment 
KEOE which communicat;.oxi or communications are to be saved. 
Afterwards the mobile user eduipment sends a handover response 
HRP to the access network AN. The access network AN informs a 
cores network CN that an intersystem handover is recjuired by at 
lea£3t one handover recjuest signal HRQ- 

The core network CN informs a base station controller BSC of 
the second access system, especially a Global System for 
Mobi-le Communication GSM, that it xequires a intersystem 
handover by sending a handover recjuest signal HRE to the base 
station controller BSC- 

Afterwards the base station controller BSC sends a message for 
handover request acceptance HREA to the core network CN, for 
exaiiple to indicate that the resources for the requested 
comraunication or communications are available. 

Within the first access system, especially a Universal Mobile 
Telecomm\anication System UMTS, a handover command HCM is sent 
to the access network AN of the first access system. 

25 The access netvrork Al'^ transmits afterwards the handover 

command HCM to the mobile user equipment MUE. The mobile user 
equipment MUE sends a handover access HAC to the base station 
controller BSC - 

30 The base station con-roller BSC sends afterwards an 

int^arsystem handover detect signal hdt to the core network CN, 

After completing, the- intersystem handover the mobile user 
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equipment HUE sends e. handover complete HCP signal to the base 
station controller BSC. 



The base station controller BSC sends the handover complete 
5 signal HCP to the core network CN. 

The communication is released before a commuriication between a 
mobile user eciuipment MUE and a first access system of a 
comir.unication system is disconnected. 

' If a first number n cf comniuni cat ions has been established and 
a second, lower number m of communications is handed over, n-m 
comiifl.unications have to be released. 

15 Tor each communicaticn which is not handed over a disconnect 
order DC, a release coinraand RCM and a release complete signal 
RCP are sent. The disconnect order IX: is sent from the core 
network CN to the mobile user equipment MaE, The mobile user 
equipment sends afterwards the release command RCM to the core 

20 network CK. The release complete signal RCP is sent from the 
core network CN to the mobile user equipment MUE, 

^ Effectively, the release command RCM and the release complete 

signal RCP are repeated n-m times to release n-m 
25 communications* However, to facilitate the understanding of 
the figure, the release command RCM and the release complete 
signal RCP. messages are represented by two arrows- 

To clear the signalling connection to the first access 
30 network, the core network CN sends a clear command CCM to the 
access network AN. The access network AN signals afterwards a 
clear complete CCP signal to the core network. 



EED98148JOM 29,01.99 

'SDOCID:<E1 9910194802> 



32 



Fig. 5 shows a fifth advantageous impleraexicacion of the 
invention. 

5 The coimuunication is set up between a mobile user equipment 
MUE and a first access system of a communication system. 

If ci first nuinher n ox communications is established, n setup 
mesfisages SU are transmitted. However, to facilitate the 
10 understanding of the figure, the setup messages SU are 

represented by one arrow. Effectively, the setup message SU is 
rep€iated n times . 

It is evaluated with. how many base stations of the first 
15 acccjss system the mobile user ecjuipment has contact. If the 
numiier is low, especially i£ the mobile user equipment is 
connected to only one base station of the first access system 
an access network AN of the first access system, especially a 
Terrestrial Radio Access Network UTRAN of an Universal Mobile 
;>0 Tel«icommunication System UMTS, commands the mobile user 
equipment MUE to perform measurements. 

The type of measurements is adapted to physical parameters of 
the access systems. Examples of the measurements are: radio 
25 linl: measurements, intra- frequency measurements, Inter- 
freciuency measurements, or traffic volume measurements. 

A measurement report MRT is sent from the mobile user 
equipment MUE to the access network AN . 

The access network A1<J contains a device DPH. capable of 
deciding, whether an intersystem handover is necessary. 



30 
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The mobile user equipmoiit: MCJE contains a logical element LE, 
which is which is capable of deciding which communication or 
coicmninications are handed over* 



5 If the device DPH decides, that an intersysterct handover is 
nec^tssary, che procedure continues as described below. 

The access network Ml sends a capability request CRQ to the 

core network CN. The core network CN contains a capability 
10 analysis element CAE, which performs measurements and/or 
' calculation about capabilities in the network- Thus, the 

capaJDility analysis element CAE is a means for determing a. 

capsJDility of the netiwork. 

15 A content of a capability answer CA, which is afterwards sent 
to the access network AN depends on a capability which the 
capebility analysis element CAE has notified as available. 

A handover query HQ is signalled from the access network AN to 
20 the mobile user equipment mm to ask the mobile user equipment 
MUB which communications are to be saved. Afterwards the 
mobile user equipment sends a handover response HRP to the 
acce:ss network AN. The access network AN informs a core 
nQtv\'ork CN that an iritersystem handover is required by at 
25 least one handover request signal HRQ. 

The core network CN informs a base station controller BSC of 
the second access system, especially a Global System for 
Mobile Communication GSM, that it req^iires an intersystem 
3 0 handover bi^ sending e. handover request signal HRE to the base 
station controller BSC. 

Afterwards the base station controller BSC sends a message for. 
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hanc.over request acceptance HREA to the cor^ network CW, for 
exarcs)le to indicate that the resources for the requested 
coimiiunication or comniunications are available- 



5 within the first access system, especially a Universal Mobile 
Tel€icoittfnunication System UMTS, a handover command HCM is sent 
to t,he access networJ: AN of the first access system. 

The access network ADJ transmits afteriArards the handover 
10 command HCM to the mobile user equipment I^njE, The mobile user 
acfuipment MUE sends a handover access HAC to the base station 
cont;roller BSC- 

Ths base station controller BSC sends afterwards a handover 
15 det€5ct signal HDT to the core network CN. 

Af t€ir completing the intersystem handover the mobile user 
equipment mue sends a handover complete HCP signal to the base 
station controller BSC 

20 

The base station controller BSC sends the handover complete 
signal HCP to the core network CN. 

The communication is ■• released before a communication between a 

2 5 mobi.le user equipment MUE and a first access system of a 

comi:iunication system is disconnected. 

If a first number n a£ communications has been established and 
a stjcond/ lower number m of communications is handed over, n-m 

3 0 comiaunications have to be released. 

For each communication which is not handed over a disconnect 
ordtir DC, a release command RCM and a release' complete signal 
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RCP are sent. The disconnect ordsr DC is sent from the core 
nsLv^ork CN Lo Che mobile -user equipment MUE, The mobile user 
equj.pm.ent sends afterwards the release cozmnand RCM to the core 
network or. The release coioplete signal RCP is sent from the 
5 cor^s network CN to the mobile user equipment MlTE. 

Eff actively, the release command RCM and the release complete 
signal RCP are repeated n-m times to release n-m 
Goicaiiunications . However, to facilitate the under stajnding of 
10 the figure, the release command RCM and the release complete 
I signal RCP messages are represented by two arrows. 

To clear the signalling connection to the first access 
netvfork, the core network CN sends a clear command CCM to the 
15 access network AN. The access network AN signals af terwajcrds a 
clear complete CCP signal to the core network. 



According to fig- 6 an alternative solution is described in . 
20 which a mobile user ecfuipment contains a logical element LE 
and an execution element EE. 

^ The communication is set up between a mobile user equipment 
KUE and a first access system of a communication system, 

25 

If a first number n of coTranunications is established, n setup 
messiages 3V are transmitted. However, to facilitate the 
understanding of the figure, the setup messages SU are 
represented by one arrow. Effectively, the setup message SU is 
3 0 repcsated n times. 

It is evaluated with how many base stations of the first 
access system the mobile user equipment has contact. If the 
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nuia]:>er is low, especially if the mobile user ecxuipment is 
conx-iected to only one i>ase station of the first access systeiti 
an cvccess network AN. of tlie first access system, esspecially . a 
Universal Mobile Telecommunication System UMTS, commands the 
5 mobile user equipment MUE to perform measurements. 

The type of measurements is adapted to physical parameters of 
the access systems. Examples of the measurements are: radio 
lin>: measurements y intra- frec[uency measurements, Inter- 
10 frecjuency measurements / or traffic volume measurements. 

A m€!asurement report MRT is sent from the mobile user 
equipment MUS to the access network AN, 

15 The access network All contains a device DPH, capable of 
deciding, whether an ■ intersystem handover is necessary. 

The mobile user equipment MOE contains a logical element LE, 
whi<:h is capable of deciding which communication or 

2 0 comx.\unications are handed over. 

If t:he device DPH decides, that an intersystem handover is 
nec€jssary, the procedure continues as described below. 

25 The access network Aia may send a capability request CRQ to the 
cores network CN. The core network CN contains a capability 
analysis element CAE,, which performs measurements and/or 
calculation about capabilities in the network. Thus, the 
cap^tbility analysis element CAE is a means for determing a 

3 0 capiibility of the network. 

A content of a capability answer CA, which is aftexrwards sent 
to t:he access network AN depends on a capability which the 
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capfiibility analysis element CAE lias notified as available- 
The capability analyfsis element CAE as well as the capability 



5 not necessary. 

A bzmdover cjuery HQ is signalled firom the access network AN to 
the mobile user equipment MUE. Afterwards the mobile user 
equipment sends a handovez" response HRP to the access network 



A mobile user decides to remain within the first access system 
after he has been informed that at least one of the 
coiruTiiQicGtions of the mobile user equipment MUE would be 
15 interrupted in the case of a handover • Access network is 
informed about this with a handover response message HRP, 

A preferred embodiment of the invention which is described 
2 0 according to fig. 7 ::-ncludes a logical element LE within a 

mobile user equipment MQE. The logical element LE is capable 
of deciding which communication or communications are handed 
over in the case that the mobile user equipment mm would move 
t>etv7een a first access system and a second access system. 



The commxxriication is set up between the mobile user equipment 
KUS and the first access system of the communication system. 

If a first number n of communications is established, n setup 
3 0 messages SU are transmitted. However, to facilitate the 
und^irstanding of the figure, the setup messages SU are 
represented by one arrow. Effectively, the setup message SU is 
repeated n times - 
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As e, part of the setup message SU the mobile user equipment 
MUE informs the access network AN about a communication or 
comHiunications that should be handed over. 

5 

The access network AM contains a device dph, capable of 
deciding, whether an intersystem handover is necessary. 

If the device DPH decides, that an intersystem handover is 
10 nec€tssary, the procedure continues as described below. 

The access network AJI informs a core network CN that an 
inr.^trsystem handover is rsijuired by at least one handover 
reqxiest signal HRQ- 

15 

The core network CN contains an execution element KF. for 
exe<:uting the handover. 

The core network CN informs a base station controller BSC of a 
20 second access system, especially a Global System for Mobile 

Coiraixini cation gsm, that it re<3raires an inter system handover by 
sending a handover request signal HRB to the base station 
controller BSC. 

25 Afterwards the base station controller BSC sends a message for 
handover request acceptance HREA to the core network CN. for 
exaiiple to indicate that the resources for the requested 
coroiiunication or coxtuaunications are available. 

3 0 . Within the first access system, especially a Universal Mobile 
Telecommunication System UMTS, a handover command hcm is sent 
to lihe access network AN of the first access system. 
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The access network AN transmits afterwards the handover 
comniand HCM to the mobile user equipment MtJE. The mobile user 
equipment MUE sends a handover access HAC to the base station 
controller BSC. 

5 

The base station controller BSC sends afterwards a handover 
det€!ct signal HDT to the core network CN. 

Aftesr complering the intersystem handover the mobile user 
10 equipment MWE sends a handover complete signal HCP to the base 
^ station controller BSC 

The base station controller BSC sends the handover complete 
signal HCP to the core network CN, 

15 

The communication is released before a communication between a 
mobile user equipment MUE and a first access system of a 
comi:i\unication system is disconnected. 

2 0 If Qi first number n of communications has been established and 

a s^icond, lower number m of commxini cations is handed over, n-m 
comnmni cat ions have to be released. 

# 

For each communication which is not handed over a disconnect 
25 ord€5r DC, a release command RCM and a release complete signal 
RCP are sent. The disconnect order DC is sent from the core 
network CN to the mobile user equipment MUE. The mobile user 
equipment sends afterwards the release command RCM to the core 
network CN. The release complete signal RCP is sent from the 

3 0 cor€j network CN to the mobile user equipment MUE. 

Effectively, the release command RCM and the release complete 
signal RCP are repeated n-m times to release n-m 
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communications. However, to facilitate tte understanding of 
the figure, the releaise coiranand RCM and the release complete 
• sigrial RCP messages are represented by two arrows. 

5 To clear the signalling coimection to the first access 

net*fork, the core network CN sends a clear coinraand CCM to the 
acc€:ss network AN. The access network AN signals afterwards a 
cleair complete signal CCP to the core network. 

10 in t:he preferred embodiments of the invention which are 

described according to fig. 8 a mobile user equipment MUE 
contains a logic element LE as well as an execution element EE 
for executing handover- 

15 The communication is set up between the mobile user ecriipment 
MUE and a first access system, especially a Universal Mobile 
Tel«communication SyiStem UMTS, of the cosnmunication system, . 

If u first number n of communications is established, n setup 
20 messages SU are transmitted. However, to facilitate the 
understanding of the. figure, the setup messages SU are 
represented by one arrow. Effectively, the setup message SU is 
rep<3ated n times . 

25 As <i part of the setup message SU the mobile user equipment 
MUfi informs the access network AN about a communication or 
comiaunications that .should be handed over. 

It is evaluated with- how many base stations of the first 
30 accoss system the molaile user equipment has contact, if the 
num]>er is low, especially if the mobile user equipment is 
coniiected to only ona base station of the first access system 
an access network AN of the first access system, especially a 
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Universal Mobile Telecomiaunication System UMTS, commands the 
mobile user ec[uipment MtJE to perform measuremerxts . 

The type of measurements is ada.pte<i to physical parameters of 
5 the access systems. Eitamples o± the measurements are: radio 
link measurements, incra^f requency measurements, Inter- 
freqiaency measurements, or traffic volume measurements. 

A measurement report MRT is sent from the mobile user 
^0 equipment MUE to the access network AN. 

The access network. AN contains a device DPH, capable of 
deciding, whether an intersystem handover is necessary and a 
logical element LK for deciding which communication or 
15 communications are handed over- 

If the device DPH deqides. that an intersystem handover is 
necessary, the procedAire continues as described below. 



20 



An access network AN of the first access system sends a 
handover query HQ to a mobile user equipment MDE. 



^ Afterwards the mobile user equipment sends a handover response 
HRP to the access network AN. The mobile user equipment HUE 

25 disconnects those communication or communications that cannot 
be kept. The mobile user equipment informs the core network CN 
which communication or ccnnnuni cat ions should be kept. The 
access network informs, a core network CW that an intersystem 
handover is required; by at least one handover request signal 
3 0 HRQ.. 

The core network CN informs a base station controller BSC of 
the second access system, especially a Global System for 
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Mobile comrnunication GSM, that it requires an intersystem 
handcver by sending a handover request signal HRE to tlie base 
station controller BSC 

5 Afte^rwards the base station controller BSC sends a message for 
handover request acceptance HREA to the core network CN, for 
example to indicate that the resources for the requested 
communication or communications are available - 

10 Within the first access system, especially a Universal Mobile 
T6le=oininunication System X3MTS, a handover command KCM is sent 
to the access network iUil of the first access system. 

The access network AN transmits afterwards the Handover 
15 command HCM to the mcbile user equipment MUE. The mobile user 
equipment MUE sends a handover access HAC to the base station 
controller BSC. 

The base station controller BSC sends afterwards a handover 
2 0 detcsct signal HDT to the core network ON, 

After completing the inter system handover the mobile user 
equr.pment MUE sends a handover complete HOP signal to the base 
station controller BSC. 

25 

-The base station controller BSC sends the handover coirs>lete 
signal HCP to the core network CN. 

The communication is released- before a communication between a 
30 mobile user equipment MUE and a first access system of a 
communication system is disconnected. 

If a first nuirber n of communications has been established and 
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a second, lower nximbei- ir. of communications is handed over, n-m 
communications have to be released* 

For «acli corrjmmicatioii which is not handed over a disconnect 
5 order PC, a release cotnmand RCM and a release complete signal 
KCP are sent. The disconnect order DC is sent from the core 
network CN to the mobile user equipment HUE. The mobile user 
equipment sends af ter^^rards the release command RCM to the core 
network CN, The release coir^lete signal RCP is sent from the 
^0 core network CN to the mobile user equipment MUE. 

Effectively, the release command RCM and the release complete 
signal RCP are repeated n-m times to release n-m 
communications. However, to facilitate the understanding of 
15 the figure, the release coi«mand RCM and the release complete 
signal RCP messages are represented by two arrows - 

To clear the signalling connection to the first access 
network, the core network CN sends a clear command CCM to the 
20 access network an. The access network JUST sends afterwards a 
clear complete signal CCP to the core network. 

^ Fig, 9 shows an advantageous implementation of the invention. 

25 The communication is : set up between a mobile user ecjuipment 
MUE and a first access system of a coram\inication system. 

Actual propositions for standards include at least one setup 
message for each communication. If a first number n of 
30 communications is established, n setup messages SU are 

transmitted. However, to facilitate the under stand.ing of the 
figure, the setup messages SU are represented by one arrow. 
Effectively, the setup message SU is repeated n times . 
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Permejriently or after certain time intervals tfce n^amber of 
active links is checked. If tHis number is low. especially if 
only one link is found, measurements are performed. 

5 

Pref«srably. it is evaluated with how many base stations of the 
first access system the mobile user e<juipment has contact. If 
the number is low. es'jpecially if the mobile user equipment is 
connected to only one base station of the first access system 
LO an access network AN of the first access system, especially a 
Universal Mobile Teleconnaunication System UMTS, decides, 
whether an intersystem handover should be effected. By this 
decision that a handover is needed is carried out earlier. 

15 The type of measurements is adapted to physical parameters of 
the access systems. Examples of the measurements are: radio 
link measurements, intra- frequency measurements, inter- 
frecxiency measurements, or traffic volume measurements - 

20 A measurement report MRT is sent from the mobile user 
6<3[ui.pment MUE to the access network AN . 

The access network AN contains a device DPH. capable of 
deciding, whether an intersystem handover is necessary and a 
25 logiLcaX element LE for deciding which communication or 
comircunications are to be handed over. 

If --he device DPH decides, that an intersystem handover is 
necassary. the procedure continues as described below. 

The access network AN informs a core network CN that an 
intersystem handover is required by at least one handover 
request signal HRQ- 
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THe core network CN contains an execution element EE for 
executing the liandover. 

5 The mobile user eqTiii«tient contains means for keeping at least 
one call on hold. Preferably the means is a hold execution 
elemtsnt HE. 

The =ore network CN sends a hold order HO to the mobile user 
^0 equipment MJE. The hold execution element HE puts the 
' requested call on hold and sends a message for hold acceptance 
HOA to the core network. The sending of the hold order HO and 
the hold acceptance HOA in the mentioned directions is not 
part of any GSM standard. However, it is advangeous to inform 
15 the mobile user equipment about a communication or 
commonications that oLre on hold. 

with this implementation it is possible, to handover 
conference calls and/or to keep one ore more communications on 
hold with the possibility of reactivating them at a later 



20 



time . 



^ The core network Off sends a message HRE to a base station 
controller BSC of the second access system, especially a 

25 Global System for Mobile Communication GSM, that it requests a 
handover. The signal, is one step according to the sequence- 
. diagram- 

Afterwards the base station controller BSC sends a message for 
30 handover reque-«3t acceptance HRSA to the core network CN. for 
example to indicate that the resources for the requested 
communication or communications are available. 
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WitHm the first sLccess eystem. especially a Universal Mobile 
Teleconcaunication System UMTS, a handover coinmand HCM is sent 
to the access network AN of the first access system. 

The access network AN transmits afterwards the handover 
coinmand HCM to the xnobile user equipment MUE. The mobile user 
equipment MOE sends a handover access HAC to the base station 
controller BSC. 



10 



The base station controller BSC sends afterwards a handover 
detect signal HDT to the core network CN. 



After completing the inter system handover the mobile user 
equipment MUE sends a handover complete HCP signal to the base 
15 station controller BSC. 

The base station controller BSC sends the handover complete 
sigr.al HCP to the core network CN, 



20 



25 



30 



The corraaunication is released before a coinmunication between a 
mobile user equipment MUE and a first access system of a 
comriunication system is disconnected. 

If a first number n of communications has been established and 
a s.5cond, lower number m of communications is handed over, n-m 
communications have ro be released. 

For each communication which is not handed over a disconnect 
order DC, a release command RCM and a release complete signal 
RCP are sent- The disconnect order DC is sent from the core 
network CN to the mobile user equipment MUE. The mobile user 
equipment sends afterwards the release command RCM to the core 
network CN. The release coitplete signal RCP is sent from the 
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core network CN to the mobile user equipment MUE. 

Ef festively, the release command RCM and the release complete 
sigPcil RCP are repeated n-m times to release n-m 
coramxmications. However, to facilitate the understanding of 
the ::igure, the release command RCM and the release complete 
signal RCP messages are represented hy two arrows - 

TO clear the signalli:ng connections to the first access 
netw*>rk, the cor-e network CN sends a clear command CCM to the 
access network AN, The access network AN signals afterwards a 
clear coisqplete CCP signal to the core network. 



15 Fig. 10 shows an advantageous implementation of the invention. 

The communication is :set up between a mobile user equipment 
MOE and a first access system of a communication system - 

20 Actual propositions for standards include at least one setup' 
message for each communication- If a first number n of 
^ comniimications is established, n setup messages SU are 
^ trar.smitted. However., to facilitate the understanding of the 
figvire, the setup messages SU are represented by one arrow. 
25 Effectively, the setup message SU is repeated n times. 

peruianently or after certain time intervals the number of 
active links is checked. If this number is low, especially if 
only one link is found, measurements are performed. 



Pre::erably/ it is evaluated with how many base stations of the 
first access system 3he xtiobile user equipment has contact. If 
the number is low. especially if the mobile user ecjuipment is 
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corm€^cted to only one base station of the first access system 
arx access network AN of the first access system, especially a 
Universal Mobile Telecommiuiication System UMTS, decides, 
whether an inter system haxidover should be effected. By this 
5 decision that a handover is needed is carried out earlier. 

The type of measurements is adapted to physical parameters of 
the access sys teras . Examples of the measurements are: radio 
link measurem^ts, intra-frequency measurements , inter- 
10 freq-^ency raeasurements . or traffic volume measurements. 

A measureinent report mrt is sent from the mobile user 
e<iuipment MUE to tbe access network AN. 

15 The access network AN contains a device DPK, capable of 

deciding, whether an inter system handover is necessary and a 
logical element LE fcr deciding which communication or 
communications are tc be handed over. 



20 



If the device DPH decides, that an inter system handover is 
necessary, the procedure continues as described below. 



The access network AN informs a core network CN that an 
intersystem handover is required by at least one iiandover 
25 reqtiest signal HRQ. 

The core network GN contains an execution element EE for 
executing the handover. 

30 The core network CN sends a mesisage HRE to a base station 
controller BSC of the second access system, especially a 
Global System for Mobile Coiranunication GSM, that it requests a 
handover. The signal is one step according to the sequence- 
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diagi'am. 

Aftearvrards th.e base station control er BSC sends a message for 
handover request acceptance HREA to the core networlc CN, for 
5 example to indicate that the reso^orces for the requested 
comnnmication or communications are available. 

Within the first access system, especially a Universal Mobile 
Telecommunication System UMTS, a handover coitmand HCM is sent 
10 to the access network AN of the first access system.. 

The .access network AN transmits afterwards the handover 
command HCM to the mobile user equipment MUE. The mobile user 
equipment MtJS sends a handover access HAC to the base station 
15 controller BSC 

The base station controller BSC sends afterwards a handover 
detect signal HDT to the core network CN. 

20 After completing the Intersystem handover the mobile user 

equipment MUE sends s. handover complete HCP signal to the base 
stat.ion controller BSC- 

I 

Tlie base station controller BSC sends the handover complete 
25 signal HCP to the core network CN. 

The mobile user equipment contains means for keeping at least 
or^e call on hold. Preferably the means is a hold execution 
eleitient HE. 



30 



The core network CN sends a hold order HO to the mobile user 

equipment MUE. The hold execution element HE puts the 

reqj.es ted call on hold and sends a message for hold acceptance 
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HOA t;o ttie core network. The sending of ttxe hold order HO and 
the hold acceptance HOA in the mentioned directions is not 
part of any GSM standard. . However . it is advangeous to inform 
the mobile -user e<3uipment about a cointrtunication or 
5 communications that are on hold* 

With this implementation it is possible, to handover 
conf-arence calls and/ or to keep one ore more coiranunications on 
hold with the possibility of reactivating them at a later 
10 tiTne. 

The communication is released before a coituaunication between a 
mobile user equipment J&iOE and a first access system of a 
coitununication system, is disconnected. 



15 



If a first nxjinber n cf communications has been established and 
a second, lower number m of communications, including both 
active and held communications, is handed over, n-m 
comnLtxnications have to be released. 



20 



For each communication which is not handed over a disconnect 
order DC. a release command RCM and a; release complete signal 
RCP are sent- The disconnect order DC is sent from the core 
netv;ork CN to the mobile user equipment MXJE, The mobile user 
25 equipment sends afterwards the release command RCM to the core 
network CN. The release complete signal RCP is sent from the 
core network CN to the mobile user equipment MUE. 

Effectively, the release command RCM and the release complete 
3d signal RCP are repealed n-m times to release n-m 

communications. However, to facilitate, the understanding of 
the figure, the release command RCM and the release complete 
sig:aal RCP messages are represented by two arrows- 
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To c].ear the signalling connections to the first access 
network, the core network CN sentis a clear command CCM to the 
access network AN, The access network AN signals afterwards a 
cleai: cotrtplete CCP signal to the core network. 



in the preferred embodiments of the invention which are 
described according to fig. 11 a mobile user equipment MUE 
10 contains a logic element LE as well as an execution element EE 
1^ for executing handover. 

The communication is set up between the mobile user equipment 
MOE and a first access system, especially a Universal Hobile 
15 Telecommunication Sy&tem UMTS, of the cormtiunication system- 

If a first number n of communications is established, n setup 
messages SU are transmitted. However, to facilatate the 
understanding of the figure, the setup messages SU are 
20 represented by one arrow. Effectively, the setup message SU is 
repeated n times, 

AS part of the setup message SU the mobile user egxiipment 
MUE informs the access network AN about a communication or 
25 communications that should be handed over. 

It is evaluated with how many base stations of the first 
access system the m.obile user eca^iipment has contact. If the 
no.mber is low, especially if the mobile user equipment is 
3 0 connected to only one base station of the first access system 
an access network AN: of the first access system, especially a 
- Universal Mobile Tel»3communication System UMTS/ commands the 
mobile user equipment MUE to perform measurements. 
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•1-he tiype o£ measurements is adapted to physical parajneters of 
the access systems. Examples of the measurements are: radio 
link Mveasurements, intra- frequency measurements, Inter- 
5 freq^ieucy measurements, or traffic volume measurements. 

A measurement report ]>1RT is sent from the mobile user 
equipment MUE to the access networlc AN. 

10 The access network AN contains a device DPH, capable of 

deciding, whether an intersystem handover is necessary and a 
logical element liK for deciding which communication or 
commutiications are handed over . 

15. If the device DPH decides, that an intersystem handover is 
necessary, the procedTire continues as described below. 

An access network AN of the first access system sends a 
handover query HQ to a mobile user equipment MOE- 



20 



25 



30 



Afterwards the mobile user equipment sends a handover response 
HRP to the access network AN. The access network informs a 
core network CN, that an intersystem handover is required by at 
least one handover request signal HRQ. 

The mobile user equipment contains means for keeping at least 
one call on hold. Preferably the means is a hold execution 
eiei?.ent HE. 

The mobile user equi]?ment MUE sends a hold order HO to the 
core network CM. The. hold execution element HB puts the 
reqiaested call on hold and sends a message for hold acceptance 
HQA to the mobile user equipment MOE. 
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With.- this implemerxcation it is possible, to handover 
conference calls and/or to keep one ore more conrounications on 
hold W3th the possibility of reactivating them at a later 
5 time . 

The core network CN informs a base station controller BSC of 
the second access sysrem, especially a Global System for 
Mobile Coromunication GSM., that it requires an intersystem 

10 handover by sending a handover request signal HRE to the base 

^ station controller BSC 

Afterwards the base station controller BSC sends a. message for 
handover request acceptance HREA to the core network CN, for 
15 example to indicate that the resources for the requested 
conanunication or coiranuni cations are available. 

Within the first access system, especially a Universal Mobile 
Telecommunication System UMTS, a handover command HCM Is sent 
20 to the access network AN of the first access system. 

The access network AW transmits afterwards the handover 
^ comnjand HCM to the mobile user equipment HUE. The mobile user 

equipment MUE sends a handover access HAC to nhe base station 
25 controller BSC. 

The base station controller BSC sends afterwards a handover 
detect signal HDT to the core network CW- 

30 Afteir completing the intersystem handover the mobile user 

equipment 24UE sends a handover complete HCP signal to the base 
sta-ion controller BSC. 
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The t^se station controller BSC sends the handover complete 
sigmil HCP to the core network CN. 

The communication is released before a conmunication between a 
5 . mohii.e user e<3uipm€nt MUE and a first access system of a 
communication system is disconnected. 

If a first number n oE coinmunications has been established and 
a second, lower number m of coirmunications is handed over, n-m 
10 comm-onications have ta be released. 

For aach communication which is not handed over a disconnect 
order DC. a release command RCM and a release complete signal 
RCP are sent. The disconnect order DC is sent from the core 
15 network CN to the mobile user e<iuipment -MUE. The mobile user 

etjuipment seiids afterwards the release command RCM to the core 
network CN. The release coit«)iete signal RCP is sent from thfe 
core network CN to the mobile user e<2uipment MUE. 



20 



25 



Effectively, the release command RCM and the release complete 
sigr.al PCP are repeated n-m times to release n-m 
comnvunications. However, to facilitate the understanding of 
the figiare, the release cominand RCM and the release coinplete 
signal RCP messages are represented by two arrows - 

TO clear the signalling connection to the first access 
network, the core network CN s«ads a clear command CCM to the 
access network AN. The access network AN sends afterwards a 
cleiir complete signal. CCP to the core network - 



30 
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A di£5Conriect, a release or a release complete message need not 
to b« sent just after the handover complete message. However, 
this has the advantage that the resources in the core network 
5 are :releasedi earlier. 
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Claims 



10 



15 



20 



25 



A cc^unication systexn with at:, least two different access 
..ysteios, whex^iri a first aeceas s.yst:en. is capable of 
handling a first i^umber of coK«.uni cations between a xnobxle 
user equipment (M^) and the first access systexn a^d 
wherein a second access system is capable of handlxn^ a 
second n,:unber of coimauni cations between the mobile user 
^.guipment: (MUE) and the second access system, 
characterised in chat the mobile user ecjuipment (MOB) 
and/or the communication system contains at least one 
,neans for malcing at least one decision which communication 
or con^unications. are handed over in the case that the 
.uobile user equipment (MUEl n«>ves. between the first access 
.ystem and the second access system and in that the mob.le 
user equipment (MOB) and/or the communication system 
contain at least one mearxs for executing the at laast one 
decision- 



2. 



3. 



The communication system according to claxm 1, 
characterised in that the communication system coutaxns at 
least one means (CAE) for determining a capability of at 
least one of the access systems. 

The communicatior: system according to claim 2, 
characterised in that the means for determining the 
capability is located in a core network (CN) . 

30 4. ■n.e communication systen, according to any of the claims 1 
to 3 , characterised in that at least one access network 
tAN) of the communication system contains the means for 
executing the at least orie decision. 
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10 



15 



5. The comiaxmicat ion system aGcording to any of Une claims 1 
to 3, claaracterised In tHat a core network {CN) contains 
the means for executing che at least one decision. 

6- l^e communication: system according to any of the claims 1 
t:o 3 , characterised in that the mobile user, equipment 
•:mUE) contains the means for executing the at least one 
decision. 

7, The conuuunication system according to any pf the claims 1 
i-o 6, characterised, in that at least one access networlc 
(AN) of the communication system contains the means for 
jnaking at least one decision, 

8. The communication system according to any of the claims 1 
to 5, characterised in that at: least one core network (CN) 
contains the means; for making at least one decision. 

9- The coTomunication system according to any of the claims 1 
to 6, characterised in that the mobile user equipment 
^ (MOE) contains the means for making at least one decision. 

10. The communication system according to any of the claims 1 
2 5 to 9. characterised in that it contains a means for making 

at least one decision whether an intersystem handover is 
necessary. 

11- The communication system according to any of. the claims 1 
30 to 10, characterised in that the means for making at least 

one decision whether an intersystem handover is necessary 
is a device (DPH'i"- 
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12, The coTOiaunication system according to claira 10 or 11, 

ctiaraGterised in tiiat the device (DPH) is located nn an 
c-ccess network. (MI) • 

5 13. Q^tie cornmunicat ion - systein according to claim 12 , 

characterised in t^hat tlie device (DPH) is located in a. 
radio network controller... 

14. "he communication system a,ccprding to claim 11, 

10 characterised in that the device (DPH) is located in a 

core network (CN) . ; 

15. Method for managing a cornmiinication system/ with at least 
•cwo different access systems, wherein a first access 

15 system is capable, of handling a first number of 

communications between a mobile user eqpaipmcnt (MUE) and 
the first access system and wherein a second access system 
is capable of handling a second number of communications 
ioetween the mobile user equipment (MCfE) and the second 

20 access system/ 

characterised in , that, it is evaluated/if a handover from 
the first access system tp the second access system should 
be effected, wherein in the. case that : the handover is 
necessary it is selected which communication or 

25 . communications are handed over, • : . 

16. The method according to claim 15/ characterised in that an 
access network (MJ> sends a handover oueiry to the mobile 
user equipment (WCJE) - 
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17 . The method according to claim 16, characterised in that 
the access network . (AN) signais a core netwoj^k (CN) , 
before the access network (AN) sends the handover query, 
(HQ) to the mobile user e<3uipineiat (MUE) . 



18 



10 



19. 



The method according to claim .17, characterised in that 
Lhe core network (CN) adds information at>out a 
coirativunication or coitimunic at ions which can be supported. 

The method according to any of the clairis 15 to 18, 
characterised in that it enables a mobile user to decide 
about the communication or the communications which should 
be handed over tc the second access system. 



15 



20 



The method according to any of the claims 15 to 19, 
characterised in that the mobile user equipment (MOE) 
informs the access network. (AN) about the communication or 
the communications which should be handed over to the 
20 second access system. 

21. The method according to any of the claims 15 to 20, 
' characterised in that the mobile user e<3uipment (KUF.) 

receives a handover queri' (HOQ) for handover towards the 
second access system, then the mobile user equipment (MUE) 
disconnects all connections, that cannot be kept in the 
second access system. 



25 



3Q 



22. The method according to any of the claims 15 to 21. 

characterised in that the core network (CN) decides which 
communication or communications should be handed over to 
the second access system. 
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23 The method according to any of the claims 15 to 22, 

characterised in that all commuriications which cannot be 
kept in the second access system are aiscoii?:iected . , 

5 24. The method according to any of the claims 15 to 23, 
characterised in that at least one decision about a 
ooinniunications which are handed over in the case that the 
laobile user equipment (MOE) would move between the first 
access system and^ the second access system depends on at 

10 least one presetting. 

25. The method according to claim 24, 

characterised in that the presettings are located within a 

mobile user egpiEJOient. 



15 



26. rhe method according to claim 25. 

characterised in that che presettings are transferred to 
the core network .within an initial user equipment (lUB) 
message and/or in a setup (SW message. 



20 



27. The method according to claim 25, 
characterised in that a message which depends on the 
presettings is sent to the core network (CN) after the 
core network (Off) has sent a recjuest to the mobile user 

25 equipment (MUE) . 

28. The method according to claim 24, 

characterised in that the presettings are stored within an 
access network i^) and/ or an core network (CN) , 



30 



29. The method according to claim 28, 

characterised in that the presettings can be different for 

each mobile user. 
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30. The method according to claim 29. 

characterised in that the presettings are identical for 

a.il users. 

5 . 

31. The method according to any of the clairos 24 to 30, 
characterised in that the presettings can be different for 
different categories of coimuumications . 

10 32. -flie method according to any of the claims 24 to 31, 
i characterised in -hat the presettings can be different for 

different priorities for different coinmunications . 

33. The method according to any of the claims 24 to 32, 

15 .characterised in that the presettings are defined and/or 

inodified by an operator. 

34. The method according to any of the claims 24 to 33, 
characterised in that the presettings are defined and/or 

20 modified by a motile user. 

35. The method according to any of the claims 15 to 34, 

^ characterised in that at least one of the communications 

is put on hold before the handover and kept on hold after 
25 the handover. 

36. The method according to any of tbe claims 15 to 35, 
characterised in that the mobile user equipment (MUE) puts 
the at least one communication on hold. 

37. The method according to any of the claims 15 to 35, 
characterised in that the core network <CN) puts the at 
least one communication on hold. 

EED:38148J0M 29.01.99 



30 



3NSDOCID: <E1 9910194802> 



62 



38- Mobile user equipment, capable of conununicating in a 

coimunication system, charactorised in that it contains an 
indicator that an intersystem haiwiover is needed. 



39, Method for managing a communication system, with at least 
two different access systems, wherein a first access 
Esystem is capable of handling a first number of 

10 communications between a mobile user equipment (MUE) and 

the first access system and wherein a second access system 
;Ls capable of handling a second number of commxmicationa 
between the mobile user equipment (MDE) and the second 
access system, characterised in that the method is carried 

IS out in a way that at least one of the communications is 

;?ut on hold before the intersystem handover and kept on 
hold after the intersystem handover. 
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SuitiDDciciry : 



10 



20 



The i.nvention relates . to a communication system with at least 
two ai£ferent access systems, wherein a first access system is 
capalsie of handling a £irst number of conimimications between a 
mobile user cqoAipment. (MUE) and the first access system and 
wheriain a second access system is capable of handling a second 
numbiar of communications between the mobile user equipment 
(MUE> and the second access system. 



i According to the invention the communication system contains 
at Isast one means for making at least one decision, which 
communication or communications are handed over in the case 
that the mobile user equipment (MUK) moves between the first 

15 access system and the second access system and at least one 
means for executing the at least one decision. 

The invention further relates to a. method for managing a 
comrr.imication system . 



Figt;.re 1 
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List of reference signs: 

ACK acknowledge, signa.! 
access network 

5 BSC base station controller 

BTS base transceiver station 

capability answer 

CAE capability analysis element 

CCM clear conunand 

10 CCP clear coraplete signal 

CN core network 

CRQ capability request 

DPH device for deciding if a intersyste^ Handover 
performed 

15 DCO disconnect order 

EE execution element 

GSK Global System for Mobile Communication 

HAC nandover access 

HCM handover coinma nd 

20 HCP handover complete signal 

HDT handover detached signal 
HO hold order 

HOA hold acceptance 
HQ handover q.uer:i' 

25 HRE handover request 

HREiv handover request acceptance 

HRP handover response 

HRQ handover required 

ICK communication system information 
3 0 ISDN Integrated Service Digital Network 

lUE initial user equipment 

LiE logical element 

MCT measurement - control 
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lyTRT measuremeufc report 

MSC Mobile Services Switching Centre 

MUE mobile user ectuipiaent 

PSTN Public Switclied Telephone Network 

5 RCK release command 

RCP release coiaplete signal 

SMS Sb.ort Messaging Service 

SU setup message 

TJMTS universal Mobile Telecoiamunication System 

10 UTKAl^ Universal Mobile Telecommunication System Terrestirial 

B Radio Access Network 



SED98148JOM 



•-.OOCIDkEI 9910194802> 



29.01,99 



EED 981 48 



1/11 



[mGeI 



FIG1 

ran 



1.UMTS:SU 



2. UMTS; MCT 



3. UMTS: MRT 



BSC 



LE 



4. UMTS: HRQr^ 



7i UMTS: HCM 



8. UMTS: HCM 



13. UMTS: DC 



14. UMTS : RCM 



15. UMTS:RCP 



16.UMTS:CCM 



17. UMTS: CCP^ 



EE 



5. GSWt HRE 



6. GSM: HREA 



9. GSM- HAG 



10. GSM HOT 



11. GSM: HCP 



12. GSM HCP. 



UMTS 



GSM 



8NSDOCID:<E1 9910194802> 



:31- 1-99 ; }^^f%^r^l:^: r:^m4r^^ 2407 575400-^ +49 89 239944:^3^^:^:::#a^ 



EED 981 48 



2/11 



MUJl FanI 

1.UMTS:SU 



2.UMTS:MCT 



3. UWrrS: MRT 



B-UIVrrS: HCM 



13. UMTS: DC 



14. UMTSiRCM 



15. UMTSiRCP 



7. UMTS; HCM 



16. UMTS: COM 



17. UMTS: CCP 



fBscI [mOe] 



4 . UMTS: HRQ^ rn 



LE 



EE 



5. GSM: HRE 



6. GSM: HREA 



10. GSM: HDT 



12. GSM: HOP 



9. GSM: HAC 



11. GSM: HOP 



UMTS 



GSM 



NSDOCID: <E1 99101 94802> 



:CV\..VON.;.KPA...MI,'ENCHEN 06 



;ai- 1-99 •• J .a..^..57. .':+4.B 2*q7 _57S40O-» 



+4-9 89 23994-4-«5>.;.rt7.f;.. 



EED 98148 



3/11 




11. GSM: HAC 



13. GSM: HCP 



UMTS 



GSM 



6NSDOCID:<El 9gi01948Q2> 



\V0N:E:PA MUENqiENJ^^ 1.-99..:. 12:57 i_ +4r9 2407 _5754-00^ +49 89 239944G5j^#76 

EED 98148 

» 




iDOCID:<E1 9910194B02> 



icy, VON.:.BP.A..M.lJE-:NiqiEN 06 



:31- 1-99 : i2..:..57-. 



.+4-9_ 24-07_575'l-00-. 



+49 89 2a9944:fc;^.:.#.77. 



EED 98148 



5/11 



FIG 5 

1.UMTS:SU 




UMTS 



GSM 



BNSOOCIO: <E1 9910194802> 



EED 981 48 



6/11 



w\ 



I.UMTSiSU 



2.UMTS;MCT 



3. UMTS: MRt ^ 



LE 

EE 



6. UMTS: HQ 



7. UMTS: HRP 



iBSCl 



4. UMTS: CRQ 



5.UMTS:CA ICAEJ 
I 



UMTS 



GSM 



SDOCID:<E1 9910194802> 



:ai- 1-99 : ^? 5.P9.fc3 : ^9 23994^.G.5..i#^'^.. 



SPEC 



EED 98148 



FIG 7 

[an] 



L£ 



1.UMTS: SU 



2.UMTS:MCT 



3. UMTS: MRT 



7/11 



8. UMTS: HCM 



13. UMTS: DC 



14. UMTS:RCM 



15. UMTS:RCP 



4.Ui^TS: HRQ. 



7. UMTS: HGM 



16. UMTS: CCM 



17. UMTS: CCP 



EE 



5. GSM: HRE _ 



6. GSM: HREA 



10. GSM HDT 



12- GSM HCP 



9. GSM HAG 



11. GSM HCP 



T 



UMTS 



GSM 



^ BNSDOCID: <E1 9910194S02> 



f OA - iTi • wet"* r ' 



EEO 981 48 



|Np1 



FIGS 

Can] 



1.UMTS:SU 



2.UMTS:MCT 



3. UMTS: MRT 



8/11 



LE 
EE 



4. UMTS: HQ 



s.uwnrs: dc 



6. UMTS: RCM 



7. UMTS: RCP 



8. UMTS: HRP 



13.UMTS: HCM 



9. UMTS: HRQ 



12. UMTS: HCM 



Ifi.UMTS: CCM 



19. UMTS: CCP 



rise 



10, GSM: HRE 



11.GSW HREA 



15. GSM: HDT 



17. GSM: HCP 



14. GSM: HAC 



16- GSM: HCP 



UK/TTS 



GSM 



:3NSDOCID: <E1 9910194802> 



RCV. VO\\i BPA . MLfE^^ _0e_ 



iM- 1-99 : J2:5a 



+40 24(r7 575400- 

4. ' * 



+4-9 89 239944-f->r>;;.#Bl. 



EED 981 48 



p)ipEl 



FIG 9 



1.UMTS:SU 



2.Uh/rrS:MCT 



3- UMTS: MRT 



9/11 

ran 



HE 



5. UMTS: HO 



rj ^fUMTS: HRQ 



6.lJ^^S: HOA 



10.UMTS:HCM 



9. UMTS: HCM 



15. UMTS:OC 



16. UMTS:RCM 



17.UMTS:RCP 



13. UMTS: CCM 
^ : 



19. UMTS: CCP 



EE 



7. GSM HHE 



8. GSMt HREA 



12. GSM: HOT 



14. GSM HCP 



T 



MUgl 



11. GSM. HAC 



13. GSM: HCP 



UMTS 



GSM 



ii^BNSDOClD: <E1 9910194802> 



EED 98148 



FIG 10 



1.UMTS: SU 



2.UMT$:MCT 



3, UMTS: MRT 



10/11 



r ^i4.'JMTS: HRQ 



8.UMTS: HCM 



15. UMTS: DC 



16.UMTS:RCM 



17.UMTS:RCP 



7.UMTS:HCM 



18.UMTS:CCM 



19. UMTS: CCP 



EE 



5. GSM: HRE 



6.GSM: HREA 



10. GSM: HDT 



12. GSM: HCP 



T 



[mue] 



9. GSM HAC 



11. GSM: HCP 



13- GSI\A HO 



14. GSM HOA 



HE 



UMTS 



GSM 



NSDOCID: <E1 9910194802> 



EED 98148 



FIG 11 

cm 



I.UMTS.SU 



2.UMTS:MCT 



3. UMTS; MRT 



11/11 



Cdph3 



rX, 4. UMTS: HQ 



EE 



5: UMTS: HO 



6. UMTS: HOA 



/.UMTS: DC 



8. UMTS: RCM 



9.UMTS:RCP 



10. UMTS: HRP 
— » 



15. UMTS: HCM 



[BSC] 



11.UMTS:HRQ 



14. UMTS: HCM 



20. UMTS: COM 



21. UMTS: CCP 



12. GSM HRE 



13. GSM HREA 



17. GSMt HOT 



19. GSM HOP 



16. GSM HAC 



18. GSM HOP 



UMTS 



GSM 



WbNSDOCID: <E1 9910194802> 



